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Industrial Waste Treatment

and DlSpOS&l « « « AT THE GOVERNMENT
SYNTHETIC RUBBER PLANTS, LOS ANGELES COUNTY, CALIF.

The government synthetic rubber plants in the Los Angeles arca were faced
with many diflicult wastc-disposal problems because of high population density
and conscquent low tolerance for disposal of liquid, gascous, and solid wastes. .
Disposal mcthods currently In use were evolved during the 10-year period the
plants have been in existence. All major waste-disposeal problems have been
solved through rlasc cooperation between the managements of the four syn-
thetic rubber plants and the regulatory agencies in planning and opecrating
trcatment and disposul facilities. Unusual problems involving waste tar, copper
solutions, the smokeless incineration of rubber, and subsonic vibrations have

also been dealt with successfully.

NDUSTRIAL wauste dixposal in Los Angeles County ir conr-
plicated by s high population density, a shortage ‘of under-
ground water supplics, and frequent temperuture inversions in
the atmonphere.  Jecaune of these conditions, the tolerance for
dinposal of liquid. gnseoue, and solid wastes is low. Disporul of
liquid waates in Lox Angeles County is related cloacly to the din-
posal of solid and guscous wastes. Numerous restrictions, based
on the principle that the disposal method shnll not create a haz-
ard or nuisnce or cnuse damage, limit the possibilities for dis-
poeal. . s ) :
During the yeurs of operation of the synthetic-rubbes plunta.

process maodifications have been made, atid, there have been '

charges in the public pallutioncontrol programs at the Jocal,
state, and federal levels. | In so far as powsible, the prolilems
ariding from these chungex hve been solved by process adjust-
ments or by the inatallation of additions] equipment to scrve the

unit producing the waste. Otherwine, modifications have been .

made in industrin] waste treatment and dispoaal to meet the
changing canditions. The purpode has heen W provide reaso-

 ahle and practical mufeguards agninst pollution of Dominguez

Channel, Los Angeles Hlarbor, and coastn] waters of the Parific

~ Qcean by Equid wastes originating in the synthetic rubbier plants.

“The fundamental treatment fucilition for industrial wantes of
the gaverament synthetic rubber plants (£, 3) have remuined
esaentially un srable oil and suspended solids are

removed ing basine,) Ncutrafization is sccomplishod by
_ mixing the various liquid wustes together or adding causije or

A further reduction in oil and suspended solide in gained
by Sltration of the wustes through hay. Wasten which canont
be rendered nonvbjectionable hy acttling, ncutralizing, or filien-
tion through hay ean usually he treated more effectively and eco-
nomically st the source, where the valume s ata minimum and the
concentration at & maximum.

The original synthetic rubber planta in Los Angcles County- -
three butadiene planta, one styrene plant, and two GR-8 plants—
were placed In operation in June and July 1943. From 1047 to

1 Present sddress, P.O. Box 211, Torrance, Calif.

3 Present address, Hanlord Atomis Produrts Operation, CGeneral Electric
Co.. Richland, Wash,

ARTHUR E. MARTIN!
Shell Chemical Corp., Loe Angeles, Calif.

ROYAL E. ROSTENBACIH?

Reconstruction Finance Corp., Washington, D. C.

1449 all except the styrene plant were shut down, but late in 1950
three plants were returned to operation. Table 1 lisis the four
plants by typer, aapacity, and watersheds involved in their
operations.

DISQIAACE OF TKEATED WASTES

The managemeits uf the group of plants (hereafter éalicd the
Los Angeles plants) o Vermont Avenue and Figueroa Street at
Knox Street cooperated with authoritics in planning and operat-
ing their waste-disposal fucilitics. The waste frum the operaticur
wis first treated in waste-trentment units at each plant and dis
charged into x common drain (the Knox Street drain) and hetce
into the Dumingues Channel at Knox and Main Streets.  In 1844
it wan decided to inetall a apills skimming unit and a long concrete
outfall pipe to Duminguez Channel (Figure 1). The work was
completed in 1945 at & cont of approximately $85,000. The pyr-
prowe of the skimming utiit wus an insurance agniust sccidenstul re-
fcarc of oil and fasting material which escapos the pamary nid

= joag evrete pipe
&tending beyood Main Street was installed solely for the

 purpuode of diverting the wastc water below an ares originally des-

ipmedunp-rk.-ndmlngemdhmlord:emuﬂimd
wild life. The skimming unit still serves its original puruee.
I8y 1948 the ares protected by the pipefine had become & trash

" and refure dump as & part of the smog cfimination program.

Domingucz Channel is primarily a fload-coatrol channel.  In
normal timen it serves as an industrial waste drain for the ares.
The course of the channe! is generally southeast, flowing from
Lagunas de ki Damingues. siear the Los Angcles rublior plants to
Sepulveda Boulevard and Alamoda Streets and then in a seutherly
direrdon,lohlbe East Basin of the Los Angeles Marbor. The
course is approrimately 6.5 milea. The channel has been uscd an
an industria) waste drain for a number of years.

On November 29, 1945, the County granted a permit to the Los
Angeles plants to discharge treated liquid waste into Dominguez
Chamnel. It was stipulated in the permit that the cfiluent shall
not create any of the following conditions:
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Figure 1. Koox Street Draln and Skimming Unlt at
: Dominguez Chunnel

Objectionsble deporits of sludge or otber materisls in Domiuo-

gucz Channcl. .

. Concentration of toxic wastes in mufficient quantity to.en-
dunger public health, or to affect the use of lands in the vicinity
for cattle mixing or other agricultural purponce.

Creation of odors to the extent that they are a public nuis-
ance.

Discharge of oil, greanc, waxes, and fate in ruch quantity as to

crente a nuisance of menace to the publie mfcty.

ollution of ground water to the extent that its uncfulncss in

i
_Pamnge to public or private structure or pruperty.
" Ducided coloration. o

. The fallowing standurds weré extahlished, with the understand-
ing thiit they are subject to change in the light of expericnoe.

1. Scttleable solids, in ral, not to exceed 1.0 ml, per liter.
2. Qil, greasc, fats, and waxes, not to excerd 25 mg. per liter.
3. Garbage or domestic scwage, none. = -
4. -Acidity and alkalinity, pH 6.5 to 10.0. L

5. Toxic ingredienta (cynnides, phenols, metallié sl ete.),
in e thq{t;:ac concentration.

. Temperature, not to excewd 140° F.

A standurd applied ruliequently stipulated that the sulfide
content should not exeeed LOp.p.m.

Difliculty with suspended salids was ‘expericnced up to the
plant shudowns of 147, The pll of the combined streams from
the Law Angeles plants differed sufficiently from the tributary
atresma to. cause aluminum hydruxide and iron hydroxide to

flocculate in the Knox Strect drain. Conscquently, effluent =

discharged Domingues. Channel frequently  exceeded the
specified maximum of 1.6 ml. per liter. Bome of the floc precipi-
tated in sonew of slow fluw in the upper end of the channel, but
remained sufficiently fluld to be eurried away whenever the flow
was increased by higher drainage rates or storm water. At the
tinme the plunts were resclivated in 1950, no visilile fluc depunits
remaincd. Following reactivation, iron salts were eliminated
from the efMuent as described helow. Improved pif control at

K

__lndu-s.trial Process Water

the plants contributing atuminum salts docressed the quantity of
aluminum hydroxide fioc formed in the combined stream fa the
Knox Street drain to the extent that the specified maximum of
1.0 ml. per liter of ecttlcable solids is met at nearly all times.

The oll specification of 28 mg. per liter maximum has been ex-
coeded at times, chiefly becausc of the charucteristica of one waste
stream. Thisstreamis produced continuously ata rateof 400 gations
per minute, or approximately 20% of the total flow entering the
Knox Street-drain.  The entire stream enters the trentment unit
as 5 water-oil emulson, and is passed upward through a sand bed
4 fect thick to coalosce the ofl, and thence to a standard APl
gravity scparstor. Bocause of unknown factore, oil removal ie
not equally effective at all times. Although the scarch con-
tinues, a reasonably economical and effective muthod for oil
remova! has not yet been found.

The requirement of no garbage or domwestic scwage has been

- met at all times by the plants, through use of scparate sanitary

sewer systems as indicated on the flow diagrams. During one
brief period in 1046, however, garbage coming [rom a gooee ranch
situated on the north side of the open section of the Knox Street
drain was found in the Knox Strect basin. When it was ex-
plaincd to the rancher that county regulations did not permit

T

) |
»

e

Steam Suripper for Removing Odor from Liquid
Waste at El Segundo

Taste 1. Praxys or Govesnuext Russen Proonau lx-lpé ‘AnceLes County

Apgu. Prod. ",

ty. 0

Location of Plast Plaat Operater THAY  shoriTomalieer  Water CourseatBite  Final Reseiving Body of Water

i Coer. 000 Doraiagues Chaanel  Los Aageles Harbor (Pacife Ocesn)
Low Angeten, Coldt. MIe o R feat Corr. GRS - 81000 loas tom B ecs Cheanal  Los Anacics Ifarbor {Pacifo Ocean)

Chemical Ce. Btycene $7,000 Domiaguez Channel Los Angeles Iarbor (Pacific Ocenn)
El Seguade Standard Oil Co. of Califorais Butadiese Pacific Ocean Pacific Ocesn
¢ Combised capacity of Bhatl Chemical Corp. aad Standard Oil Co. of Calif. planta.
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untreated alkafine
copper-bearing
wastes Into the sani-
tary esewer. The
quantity of liquld,
pH, and copper con-
tent are eubject to
appropriate limita-
tions to prevent any
adverse effects in the
sewnge treatment
plant or in the sewers.
The tolerance for
copper in any sewage
treatmont plant ls
Jow, but the flow of
sanitary sewage
through this partic-
ular troatment plant
is so great that a
rather large quantity
of coppor can be ac-
cepted withont
affecting operation
of “thie digesters.
Shortly after the al--
ternative disporal
method was placed in
gurbage, no furtber unwelcome contributions of houschold gar- operation, a definite improvement was noted in the characteris
bage, decensed geese, or goose cleanings were reccived. tics of remaining wastes, which are drsined into Domingues
Control of pH of liquid waates within the specified range in es Channcl. The pli fell within the desired range moat of the time.
sential to good practice in waste disposal.  In general, most of the Copper was eliminated from the changel and the deposition of |

Secondary Basins for Additlonal Separation within GR-S Plant

pH difficultics involve disposal of acidic wastes. Alkaline wasten insoluble material in the bed of the channel was decreased.
which do not containothier objectionable componentaare uselulfor Two toxic ingredients in the Knox Street efluent are chromates
oeutralizing acidity. * Excess spent caustic is held in storage for and Lert-buty! catechol.  Copper, which was formerly present in
i 'aAdjuulling’thc efffuent pil whenever the need arises I the Loe oonw:jmlilo)n: of1to 2C§)pml, wug(;limincn::d lr(:n\ the Ti:;l:“
ngeles plants. drained to Dominguez Channel in 1951. romatcs are in
| In the copolymer plant the hydrogen cyele zeolite softener was treating circulating cooling water, and enter the sewer system as
changed over to sodium cycle softening and thus eliminated the cvolin, tower blowdown. The concentration is too low (15 0 50
, drainage of acidic regeneration wastes into the sewer. The p.p.m. ar sodism dichromate; to prevent the growth of algae or
] styrene plunt installed & hot- process lime-soda anftenidg to obtain bacteria in the circulating cooling water without the addition of
| boiler fecdwater with a low diliea : .
! content. This procesa chauge re-
| ralted in the shutdoen of & bydre Lo enniec 1 D ecree T Domerdrie Deeaescd o
gen cycle seolite softener and climi- . faaw  PusIcAtion | patrARATION ] C_eacouctow o fuadwme L AREL )
nated the drainage of acidic regen- ' :
eration. wasten into the sewer. : ouu 1o paccees . L
An important part of the pll 1‘ ar3i00C 10 PV}
probilem is the treatment and dis-
posal of alkaline copper wastes from . © e . w eu *0 ¢ru l 10 eru ] )
the product purification unit of the 3 . oru
Los Angeles butadiene plant. The
copper was removed originally by __l‘f:"" A 20 wru
acldifying the waste and agilating ~ caeoon . '.'J on, 10 Fuey 13 eru
with alrin the presence of scrap iron. 2 L st matcTion :
While this treatment reduced the 5 0E ¢ o' conian
5 copper content o an acceptably low iy ]
level, the treated wastes were acidie ot
and contained iron mults. On ad- N cacry ot
justing the pIl of the efluent to the Srofwmane : ::..“.m‘:.',:‘:.:‘..-:. ,.-::‘:"}
desired range of 8.5 10 10.0, iron hy- € MLOCCULATOR XM LY ML
droxide waa formed. This contrib- B R B Ittt g
h SARITARY $CWEA ¢ wav reTCA
uted to suspended solids content 300 LuPLOTELS - v ¢ CooLme TOWER & owpown
of the effluent, which was considered ; i % ConTiuous BLoweowe
objectionable. Through the aseist- :: ’
ance and cooperation of lLos ——t—
Angeles County authorities, an 10 COURTY L%t.??".':%i'
alternative diaposal method was de- smTte
veloped, which consista of draining- Figure 2, Facilities for Treutmeat of Liquid Wuste st Los Angeles Styrene Plant
2682 INDUSTRIAL AND ENGINEERING CHEMISTRY Vol. 45, No. 12
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— Industrial Process Water.

yo itascrien t Tovctns ) eyl tommas) I 7 vate ™) Tascoem 3 Jom discharged into sewers of the
/ ’ o anta o " oaata ¢ ‘ © 1 anga ¢ (eRCPAASTOR . ! Sha ¢ e County Sanitation Districte
‘. ew - Ceampeod "““ LCqecegd . aata b = -4 :ﬂ-: H
' Leceganed -9 of Los Angcles County (Fig-
VUIRT AR S ¢ raow . ure 2).
awed : A bt Waste waters from ethylene
[ ..;":::;m toosry Frie e~ and benizene purification, ethyl-
| } benzene production, ethylben-
300 ¢4 Fen N gene cracking, and styrene finish-
oye @ 1 tr ing are discharged into the proc-
“or ou 10 =T acuneen s ess sewer terminating at the
i-wern
SOWL LN PULL soASR Y BeLP @inal separators. wastes \/4
o0 /00 0-CoMLA Batam
Lasoastoar | = I'J'l CEIREC KL and tar rccovered from ¢ eso
Fyv SamTanY $ewtA €~ar SEPARATOR ¢ wOC Y nwhing snd bLenache M K
e00 “"l::l“ t/g | Srorwwaria 9+ 340 CoaLEICLR purifieation have caused com-M .
€2 COwPaRTCNT Om . .
—— plex waste-treatment and dis- "
Ine e ‘¢ :::‘::::"'"r poral problems. The solutions
—— - way fwrER of the two problems are in-
. - T $-(rrthataa LA cluded in this report.
) One of the manufacturing
‘ i e — openations at the styrene plant
: (LYY . resulted in_the production of an
10 county T .
itew : eily shudge containing slay/The
: 10 KNOX STRCLT PALM (100 $PM udge could not e b be-

cause that would have creuted
a serious air-pollution problem.
‘ It could not be drained into the
chlorine, According to Ellis (1), goldtish tolerated 100 p.p.m. of sewer system because the oil could not be separated in the actling
potassium dichromate for 108 hours, but 500 p.p.m. wus fatal in basin. There were no dumps in Los Angeles County which could
72 hours. Asthe cooling tower blowdow amounts to ealy 15% take this sludge. It would have hecn pomsible to barge the ma-
of the total effuent, it has been assumed that the hazard of druin- teria! (o ses, but becanse of multiple handling and distances in-
ing an efuent containing less than 10 p.p.m. of chrumate (as volved, this method would have been costly. As a temporary
sodium dichromate) is slight. A small amount of lert-butyl measure, the sludge was held in storage pending development of a
catechol is uned as an oxidation inhibitor in an intermediate ma- suitable dispoeal method. A method was eventually developed
terial, but is removed and discarded prior to subsequent procene- that involved separsting the sludge into two fractions: an oil
ing. The concentration in thz total effluent is estimated to be that could be used for boiler fucl without creating any new prol-
“not more than 0.013 p.p.m. No dsta are available regarding the lems, and another fraction, an approximately 30% aqueous
toxicity of lert-butyl catechol, but a potency at least 100 timos solution of aluminum chloride, which was oil-free, relatively odor
that possessed by chlorine or phenol would be required to produce Ices, and very effective as a weed killer. A sufficiently large unitl
any deleterious effects. It is not probable that fert-buty! eate- ~  wasinstalled to proces all udge held in storage within a reason-
chal possesses such a high patency. .. Other toxic nterials which able time in addition to processing current production. The ex-
may be present in the effluent, such as chlorine, -hromine, am- cese capacity was useful at a later date when the plant production
mionia, hydrocarbons, and metallic aalts, are never present in was increased, aud the sludge output hecame correspondingly
toxic concentrations.

Figure 3. Facllities for Trgllmehl of Liquid Waste at Los Angeles Butadiene Plant

The temperature standanl of ) L e e R
140° F. maximum is met at all rn-c:(-.v‘ f.o-m'v;uu'u-o-‘,- ,';uovun Menoctss | Frmoctss | | arcovear | rmwunutm-: reutat
times, The actual temperature | ama 37t afa S0 amga 1 oams 1! oama 0 s ill- anga JLonee |
is pormally not.more than 10° Sk St tiabd Eebaiebiuiill Sutsily | e S Iabinlaiuht uiuaihaiai B
above atn;)ocpheric. ) seu P osre sery |-ro0rw seru serm

The eulfide contont of all : '
materials processod is eo low that 4 X r
this foa has never boen detocted «se r
io the effiuent. '

Typical data for effiuent enter- S _ .
ing Domingues Channel are: Conocies marea : _ werug Trama ) Wi e o

Lo Fopand RETGRNED T8 PROCESS
ceaa ---1
Buspeaded satide, ml. poctiver 0.9 Ceocume | ; Samm
°§"" s.1 Lrowees J' et ney
Faretad oder - 77T €le Tram | a-8Cei0NSL GASNTT SLPARATORS
" anu 1 B-suminEn .

C-MmAL CC'A“" SLrARATA
s-00sLAMTION wiLL

» NEASURLHEINT-CONTAML -
C-OVEATLOW WLIR T BIVERT

SAMITARY SLwA

STYRENE P $30 twrLovEEs of

All liquid process wastes of the [ O ca
Los Angeles styrene plant after = "\ Sstomwaren u:'-:;x 1:-((\' oram
treatment and storm water eol- Iy
locted on the plant area after 1o counye
passage through hay flters are : 10 amon STOLLY
discharged into the Knox Btreet ’ i 000 eru
drain, The sanitary sewage is Figure 4. Facilitics for Treatment of Liquid Waste at los Angeles GR-S Plant
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Knox Street Splifle Skimming Unit

xreater,  Although the unit eliminated a difficult waste-disporal
problem, it is not considered now to be a part of the wnxtexlin-
poral facilities, TUis deemed an extension of, and integrul with,
the manufacturing procense,

Figure 2 indicaten a multiple treatment unit which has achicved
w marked neduction in the content of oil and suspended nolids of
the major liquid warte stream,

Onginally, a single settling busin wis employed to remove
floating oil and aluminum hydroxide precipitate, This simul-
tunewus separation resultesd in oily floc of the aame denxity us
water in the scparntor efluent.  Stepwire sepuration waue ac-
complished by the installation of an additional basin, Acidie
aily liquid waste ix now sctted in the first Unnin, where the oil is
skimmed off.  The eflucnt from this bisin enters y mixing cham-
ber, ix neutralized with waste ulkaline sodium aluminate solution,
and flows into the accond baxin,
Aluminum hvdroside precipitates i
the mecond basin and is remave], The

Cilam (a8 3t3' (s

hay filicrs before entering the
Knox Stroet drain (Figure 3).
Steam condensate from the
dehydrogenation process in the
production of crude butadicne
i the major plant waste requir-
ing tratment. Thestreamis a
fairly stable emulson. This
waste is pasecd through & sand
coalescer, wleere intimate con-
tact with particles of sand frees
the emulsificd oil snd enabiles
the scparation to bemade in the
gravity acparator which follows
the sand coalescer. Alwout 40
harrels of vil per day are scpa-
rated from this wastc and re-
tumed o the procese.  The
scparator effluent is diacharged
- 1o the Knox Street drain.
“Waster from the utilities
area, together with wartes
from the feed puribication nnd,
Kas recovery arca, arc dis-
charged into a sewer line
that leads to two primary
basite in paralkel.  Studge accumulutiog in there basine is
trucked awny at yearly intervale,  About 7 barrels per dny of
slop oil is skimmed off these basing and sent 1o the boiler houso
for usc as fucl.

CR-S FLANT
Originally the present {copolymer) plunt operated as two
plunta.  Thene units were shut down in July 1947 und Septemleer
1949 and reopened s+ one plant in December 1950, The plant
ix designed along typienl copolymer lines and ia d&vided into

~ the following prineipnl priduction arcas: pigment, polymeriza- -

tion, recovery, and procens.  The plant hus been moderiized to
produce cold rubler, oil GR-S masterbatches, and aarbon hlack-
GR-=5 masterbatchen in addition to the regular types and limited
quantities of regular and cold latex.

INT{Rw(DIATL watl(® $r3T(w Y sa'fe® YTy

. . . . t - " N A ~-==" """ """ RO | e = TmEme= R §
eﬂ?ucul fl’!).nl the nu*ulu'l ‘lmslll can LT wattA v3to ' COMPA(330A * *+ DARTDAO $(CTs0m ' T3 ClLLANEOVY At LY
taing pructically no turbidity and o 1108 COOLIMG O FALL! | CODLING | | eMOCLII COOLLES | | ALGnA-NG J(MAsL
vidble ail.  The sudge from  the L _mectas mincaen © watgm ¢ 880 COOLNILAY Tagatuter '

. PR, e e L. L. Ceeg e .
separator< is pemovet and pluced on
sludge bods, . - 8300 6Pm =430 ¢Pu +330 CPu 2006rw | 2ocru O Cou
The wuters from decantem in the 0
?Lhyllrmum‘r emncking units are suls- waony Sact
jerted to didillation in onler to re- o4 ®avea sTorvaatea
cuver volatile materinle.  The steippesd
cunidenmmie ix returned to the denm ] [~ 100- 3600 &Pw
Alajala
plant an make-up water. Jet con- I : ety
. N s & APy PRINANY BN
;'l:llﬂ"l' :,.:1: ofrlhr pmn-u: in re- [ Y 26 WL 1 3N 0 LS
med enoling water nysten, (OVERALL G4 E3W R 1t)
[ S 8 3TCan sTAwere
ent b - Tanc tsrw - 1O a wasttegata(nT
LOS ANGELES MENE . ' € coest [
JELES HUTADIENE PLANT _;”."_‘--‘;“:z:(- sasixs 2F LIS T OCLP
The hundling of the copper wintes 8 LriwlAr wAn M raniToA

of the plunt in reported above,  All Samtany sewact

CLlan wATIA ACVIR C(OnTaing

other process wastes after tnatment o turiovLes o 10 Pacne on

are dincharged into the Knox Street R F * eceas MICAULOIATE waTCh uar CONTAIN
. . DAl

druin, The copper warstes and wini- —— -t .A‘l(‘. -;:-:u conTams

ry sewnge are disclurged into the * on

county of Los Angeles sewer aystein, YO tL Hevmeo

All storm water runofl by-paraen the wumCIPn 3CCR

gravity sepurators but preses through Figire5. Facllitiea for Treatment of Licquid Waste at El Segundo Butadiene Ilant
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In 1946 new regional sumpe
and final scparators were pro-
vided and sonie of the original
facilities were modified.  Upon
reactivation in 1050 all the
industrinl waete facilities
were placed in operntion (Fig-
ure 4).

All pricens wisten, after re-
gional and final treatment in
gravity acpurutors, are  dis-
chargel into the Knox Street
drain,  Sanitary wastes are
dischargd into the sewer sys
tem of the county «f Los
Angchr,  Most of the storm
water is discharged iwto th
Knox Street drain, and only
part of it parsce through the
finnl reparators serving  the
plant,

Potential wastes from the
pigment arca include eoaps,
antioxidante, modificra, and
auxiliary  chemicals.  Wantes
from this arca are discharged
directly to the final scparator, -

Negioua! scparators are provided for . treating the combined
warter from the polymerization and recovery arcas. Waste
wilers from these arcas may contain latex, polymer, and styrene.
Any latex reaching these sepurators is congulated and removed.
Floating materiale are removed from the surface of the impound-
ing liquid during normal operstions.  The effluent in discharged
into draina leasding to the final separator.

Drmins frum the proce=s nrear discharge into area separators.
Rubilser erumbs and lutex received by the seprrators are removed
by skimming. These unite nlao reecive the waste congulants of
aciduluted brine. Wash water from the Oliver filtern usod in
pricessing rubber crumb in production ix discharged to the final
achnrniors,

There are two final separators, each aerving a part 61 the plant,
and interconnected 20 one may he uxd when the other is being
clenned.  Floating materials arc remaved drily and sluzlge from
the bottom is removed twice a year.,

Draina frum the tank farin of the plant necive negional acpar-
tion and then are discharged into the final sepnmntor,  Clarified
wantes from this unit are discharged into the Knox Street drain,

In 1952 an additional procens separator wix inatalled for clan-
ficntion of liquid waste from earbun ilnek minaterbuteh congula-
tion. The efMucnt from this scparator ix dischanged to the fual
scpmrator,

In 1952 an incincrator was instalied to burn precoaguluin from
strniners and piping without the emisdon of rmoko. Persounel
of the Air Pollution Control Distriet gave asistance and coopera-
tion throughout every phare of the project, .

£L SEGUNDO BUTADIENE PLANT

Tn 147 the liquid waste systcm for the El Segundo butadicne
plant was revised. The prexent sywtem provides for the scpara-
tion of wastes into clean water, intermedinte water, oily water,

Scttling Buslin

Oll removal In the banln s fellewed by newtrallzation and Rocculation te praduce a sparkling clcar efMluent

at the st)renc planmt

scprrator.  The efluent ix discharged to the main drain to the
accan,  Qily waler (including storn water), varying from 200 w
4000 gallons per minute depending on ruinfall, i discharged into
the main refinery acparator adjacent to the butadicne plant.

Under present operations the El Segundo plant sencdn ita crude
hutadiene to the Lox Angeles plant: henee, the copper ammonium
neetate process of butadicne purification ix not used, The plant
hax [acilities for the collection atd purifieation of capper solution
drips and spills.  The copper enn be removed by steaming. The
clenr liquid can be discharge] to the oily wante sewer. The
dudge from tie decomposition cxu e disposed of by bunal in
Joentions where the quality of underground waters will not be
jeopanlized.

Odors emanating from aqueaus waale MAy give rise 10 Various
difficultica. In one instance a foul water of about 20 gallons prer
minute from quench water drains produced a characteristic
aroma that was detectable some distunce from the point of di-
charge of tie nunin waste water deuin of the plant. This prrablem
wos solved Ly atcam atripping the waste and returning the atripper
tops to process.  The stripper bottama, which are sulmtantially
o lurfree, arc dmined to the main sewer discharging inta the
ocean. The odor ix nu longer detectable, even at the point of
discharge.

The ranitary rewage is dischanged into the municipal syrtem of
the ity of El Scgunda.

This plant also had another problem. 1t in geiwrally recog-
nized that disturbingly low! noines of a continuous or repetitious
nature will in time lead to demands by the public for alatenent
lem generally recognized s the faat that mulwanic vibirations

Tasre 1. IxsTatren VALUe oF SANITARY aANU INnUSTRIAL
Vaste Facitmies .

copper solutions waste, foul water or quench water, and sanitary Waale Facilitirs Value
scwage (Figure 5). . Lu,tud W

Salt water used for cooling water in clean systems is discharged P il detebe ' $134.000
direetly to the main drain to the acenn.  The entimated flow i ':" i“‘:{‘"”i“ T"‘" . ﬁ‘l&”g

- . . . ot siir{acr aned sturm waler »

8500 gallons per minute, The muin drain aleo receives the Waste treatineat and dispon 2l facilitios 751,000
storm water directly. The intermadinte water, which ix muinly Gon 210,000
aalt water and may be contaminated with oil, amounting to sp- Total T$2.152,000
proximately 2000 gullone per minute, puecs through an APl
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transmitted through the atmosphere may croate & nuiseace as
great as though they were audible.

In one particular instance, three large cycloidal-type positive
rotary blowers wern used to supply low pressure air {or process
use. An electroatatic precipitator was used to remove dust and
debris from the intake air. The purified air then entored an in-
take tunnel which served as a suction header for the three blowers,
which were driven at a fixed rato by electric motors. Coiir-
quently, pulstions in the intake air occurrod at & coastant fre-

uency. The air column in the intake tunnel was in resonance.

subsonic vibrations thus genorated rattled the walls and

windows of homes adjncent to the plant. Plate glass windows in
stores vibrated audibly within s radius of ono .

The problem was eliminated by installing a reinforced concrete
block building around the air intake, in order to draw the air
through a scrics of baffles. The dimenslons and placernent of
the baffics were derigned to damp out pulsations of the same
frequency generated by the blowers, Subronic vibrations in the

~

3

atroospbere may not be an air pollutant, Lut public rcaction was
the same a2 if they were.

In November 1952 the sanitary and industrial waste facilities
installed and in use at the plants were valued at $2,152,000, an in-
crease of $787,000 since March 1046, Tablo II summarizes data
as to liquld, solid, and gaseous facilitics, .
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Disposal of California Winefy Wastes

.~ The major problemes conecrned with the disposal of California wincry wastcs
result, in large mcanure, from the tremendous volume of brandy stillage pro- -
duced in an intermittent, scasonal operation. The stillage, estimated to aver-
age about 200 gallons per ton of grapes crushed, is extremely variable in poten-

tial putrescibility.

Therefore, land disposal by intermittent irrigation is the

best method of disposal at present although complete treatment of the stillage
can be cffected by a combination of ncutralization, anaerobic digestion, and

biological oxidation.

REESE H. YAUGIIN AxND GEORGE L. MARSI11
Department of Food T.erhnology. Unicersity of California, Dacis, Calif.

DEQUATE dixpoxal of liquid wincry wastes has been a con-
tinuously perplexing problem rince the revival of theé in-
dustry in California in 1933. In the yearn immediatcly following
resumption of large acale production, the pollution of streams
with concentrated winery wastes war acute (4, 8). When the
further discharge of concentrated liquid- winery wastes to the
rivers was prohibited by the Division of Fish and Game, state of
Califurnia, usc of deep pands or laguons became standard prac-
tice, even though thir gave rise to widerpread odur nuisances re-
sylting from anaerohic fermentation of the wastcs. Abatement
of these odors has become of immediate concern to many Cali-
fornia vintners. It is anticipated that odor contro! and other re-
quirements for sanitary dixposn! of liquid winery wastes will be
magnified with time beeause of the continual increases in the
population of the state. .

NATURE. OF THE WASTES

Winery wastes may, for convenience, be defined as liquid,
semiliquid, and solidd rexidues which are removed from the wine by
natural or artificial means during the process of vinification,
These residucs, for the moat part, are natural to the grape. A
few arine from other mources, The following kinds are encoun-
tered: ‘

INDUSTRIAL AND ENGINEERING CHEMISTRY

It has always been customary to utilize certain of these wastes
in making by-products. The argols are collected and used for
manufacture of tartrate or tartaric acid. (During World War I1
tartrates were recovered from other sources, such as pomace, re-
frigeration lees, and stillage. This recovery is not cconomical at
present.) The pomace may be uscd as a soil mulch or dried and
used for prepared stock feed. Lees fram table or deascrt wines
generally are used for the recovery of hrandy, but their distilla-
tion adds to the over-all waste-dirposal problem created by the
enormous volumes of brandy. distillery wastes, together with the
other liquid wastes of the wine industry in California.

YOLUME OF BRANDY DISTILLERY WASTES

It Is difficult to estimate the total volume of brandy distillery
wastes, either for an individual winery or for the whole Califoruia
industry. The volume of these wastes depends upon a great
many variables: the seasonal character of the industry, the ton-
nage of grapes crushed, the ratio of wine to brandy made from the
grapes that are erushed, and variations in winery and distillery
operation and practice, particularly thosrs used to produce the
wine “distilling material”" from which neuteal brandy for forti-
fication ia derived. | ]

Every effort is made to obtain fortifying spirit from the ma-
terials at hand. - Brandy distillery wastos, therefore, may origi-
nate from distillatidn’of distilling materials produced from pom-
sce and lees, as well as wines. The volume, as well as the
chemical composition of the stillage, will vary significantly from
time to time, although the majority of the spirit used is derived
from distilling material produced from wines rather than the
grupe residues.
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FLOW DIRECTION > >
CONNECTION «TO Q®
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|. AT THE TIME THESE DRAWINGS WERE PREPARED, THE EXACT
LOCATION AND SIZE OF THE EX!STING UTILITY LINES ON THE
SITE AND IN THE RIGHT OF WAY WAS NOT KNOWN. CONTRAC-
TOR SHALL VISIT THE SITE TO FIELD VERIFY ALL UTILITY LINE
SIZES BEFORE MAKING HIS BID,

. EXISTING "UTILITY INFORMATION TAKEN FROM A DRAWING PRO-
VIDED BY CABRINHA, HEARN & ASSOC ATES, LAND SURVEYORS
PASADENA, CALIFORNIA, DATED OCTOBEPR 19, 1988, UPDATED
APRIL 11, 1989, BY NEIL JL HEARN, LI CENCED LAND SUR-
VEYOR, STATE OF CALIFORNIA, NO. 3921. :

WHERE POSSIBLE AND FEASIBLE, THE CONTRACTOR SHALL
UTILZE THE ON SITE-EXiSTING STRUCTURES THAT ARE TO
BE_REMOVED, IN THE INSTALLATION OF STRUCTURES CALLED
_OUT ON THIS PLAN.

(

anErr s y—

5 SANITARY SUWER CLEAN-OUTS SHALL BE SPACED AT A MAX-
IMUM OF 50° APART UNLESS OTHERWISE NOTED ON THIS PLAN,

v g
e . .

6. THE PROPOSED TOPS OF SEWER STRUCTURES SHOWN ON
THIS PLAII ARE APPROXIMATE ELEVATIONS ONLY. CONTRAC-
TOR SHALL FIELD VERIFY ACTUAL TOP ELEVATIONS AND -SET
THEM ACCURDINGLY.

7. ALL WA R, SEWER, AND GAS LINES SHALL HAVE A MINIMUM
OF 3 COVER.

8. SEE PLUMBING AND MECHANICAL SHEETS “OR UTILITIES WITH-
IN THE SUILDING AND TO 5' OUTSIDE. COORTIMATE WITH
PLUMBIN 5 AND MECHANICAL PLANS FOR EXACT LOCATION
OF STUL—-uUTS.

» .
g. THE LO.aTlON OF THE NEW FIRE HYDRAP ~ IS SHOWN OUT OF
SCALE tUR THE PURPOSE OF CLARITY. CONTRACTOR SHALL
“PLACE TiiE NEW FIRE HYDRANT A DISTANCE OF 1' [MIN.] OFF
THE BACK OF THE NEW CURB.
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COCA-COLA ENTERPRISES, INC.
TORRANCE, CA

GENERAL: Distribution Center with Fleet Shop and Fueling Station.
Fueling Station: Two(2) 12K gallon diesel USTs
’ One(1l) 12K gallon unleaded gasoline UST

OPERATIONS/EMPLOYEE INFORMATION:

Monday through Friday: Warehouse - 3 employees 8 hr/day (7am-3pm)
Fleet Shop - 2 employees 8 hr/day(lpm-9pm)
Office - 3 employees 8hr/day(stag:7am-5pm)
Janitors - 2 employees 2hr/day (5pm-7pm)

The majority of the work force(drivers, merchandisers, salesman)
arrive on the site early in the morning for a brief period of time,
remain off-site during the day, with only a small percentage
returning in the late afternoon. The following is an average of
personnel and time spent at the site:

Sixty-three (63) employees on site staggered between 4:30am and
7:30am for a period of thirty (30) minutes each. Approximately
fifteen (15) employees return in the late afternoon 3:30pm -
5:30pm, and remain on site for a maximum of two (2) hours.

Saturday: Warehouse - 1 employee for 8 hr/day (7am - 3pm)
Drivers - 6 drivers arrive at ~5am for approximately one
hour, and return at the end of the day for
less than thirty minutes.
Other - 2 employees for 8hr/day

Sunday: Closed

Note 1: Fueling activities occur six (6) days per week and are
coordinated with driver activity on site.

Note 2: Office space separated by wall partitions only. The
morning work force utilize this space while on site.

Attachment: Site sketch identifying general site layout
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